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4) ENGINE CONTROL SYSTEM 
7)Abstract: 

ROBLEM TO BE SOLVED: To perform accurate control along an 
jective value by constructing an engine forward model regarding an air- 
si ratio by using a control system and constructing an engine backward 
Ddel for calculating the operation amount of an operation parameter 
garding an air-fuel ratio based on a virtual air-fuel ratio obtained by the 
rward mode and an objective air-fuel ratio. 

JLUTION: The control device 10 of an engine 1 decides, in a model base 
•ntrol unit 20, the basic operation amount Mfn of a fuel injection device 
sed on the output signals of an engine speed calculation section 40, a 
rottle opening degree detecting means 1 2, an intake pipe wall 
mperature detecting means 1 4 and an objective air-fuel ratio calculation 
ction 30. Then, in a conversion section 50, the basic operation amount 
fn is converted into a fuel injection cycle and outputted as an operation 
lount Mf. Further, in the model base control section 20, the forward 
Dde of the engine 1 is constituted by an air system forward model, a fuel 
stem forward model and an estimated air-fuel ratio calculation section 
Dorporated therein, and a backward model for feeding back an estimated 
—fuel ratio outputted from the forward model and outputting a basic 
leration amount Mfn is constructed. 
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pan Patent Office is not responsible for any 
(nages caused by the use of tbis translation. 

Phis document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 



laim(s)] 

laim 1] The engine control system characterized by fluctuating the aforementioned target air-fuel ratio in the amount 
change which suited the operational status of an engine while constituting the order model of the engine about an air- 
jI ratio using a control system and constituting the reverse model of the engine which feeds back the virtual air-fuel 
io obtained with the aforementioned order model, and computes the control input of the operational parameter about 
5 air-fiiel ratio of an engine based on this virtual air-fuel ratio and a predetermined target air-fiiel ratio, 
laim 2] The engine control system according to claim 1 characterized by constituting the control system which 
tistitutes the aforementioned order model possible [ study ]. 

laim 3] The engine control system according to claim 2 to which the control system in which the aforementioned 
idy is possible is characterized by being at least one of a fuzzy neural network, a neural network, or the CMAC(s). 
laim 4] An engine control system given in any 1 term of the claims 1-3 characterized by the change pattem of a target 
-fuel ratio not including step-change. 

laim 5] An engine control system given in any 1 term of the claims 1-4 characterized by restricting the amount of 
ange of the aforementioned desired value based on the degree of influence to an operator's feeling, 
laim 6] An engine control system given in any 1 term of the claims 1-5 characterized by changing the aforementioned 
sired value by feedforward control with a leaming function. 

laim 7] The engine control system according to claim 8 characterized by performing feedforward control with a 
iming function using any one of a neural network, a fuzzy neural network, or the CMAC(s). 
laim 8] An engine control system given [ desired value ] in rich a predetermined amplitude and a predetermined 
riod and any 1 term of claims 1-7 characterized by fluctuating desired value by making it change to RIN by tums. 
laim 9] The engine control system according to claim 8 characterized by restricting at least one of the aforementioned 
iplitude and the periods based on the degree of influence to an operator's feeling. 

laim 10] An engine control system given in any 1 term of the claims 5-9 characterized by judging the degree of 
luence to the aforementioned operator's feeling based on torque change. 

laim 11] The engine control system according to claim 10 characterized by detecting the aforementioned torque 
ange using rotation change of a crank angle. 



ranslation done.] 
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iTAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] this invention relates to the engine control system which controls an 

-fuel ratio in accordance with predetermined desired value using a reverse model. 

)02] 

escription of the Prior Art] From the former, controlling the air-fuel ratio of an engine in accordance with this desired 
lue is performed, fluctuating desired value in the predetermined amount of change. While determining the amount of 
5ic operation of the aforementioned operational parameter using the map which memorized the control input of the 
erational parameter about the air-fiiel ratio which suited various operational status of an engine, the air-fuel ratio is 
itroUed by this conventional engine control system by fluctuating the aforementioned desired value in the amount of 
inge which suited the operational status of an engine, and fluctuating the aforementioned amount of basic operation 
amendment in accordance with this desired value. 
)03] 

•oblem(s) to be Solved by the Invention] However, in the above-mentioned conventional engine control system, even 
t fluctuates desired value smoothly since the amount of basic operation of the operational parameter about an air-fuel 
io is determined using a map for example, since only step-change is obtained, consequently a final control input 
anges in [ the air-fuel ratio as a controlled variable ] step, a step torque change arises and it has the problem that an 
pleasant feeling may be given to an operator, depending on a operating range. And above all, as described above, 
ice it cannot attain high control of precision that the change pattern of desired value and the change pattem of a 
atroUed variable are not correctly in agreement, to improve this is desired, this invention solves the above-mentioned 
aventional trouble, and aims at offering the engine control method that the control which met desired value correctly 
1 be attained. 
)04] 

[cans for Solving the Problem] In order to attain the above-mentioned purpose, the engine control system concerning 
5 claim 1 of this invention Constitute the order model of the engine about an air-fiiel ratio using a control system, and 
5 virtual air-fuel ratio obtained with the aforementioned order model is fed back. While constituting the reverse model 
the engine which computes the control input of the operational parameter about the air-fuel ratio of an engine based 
this virtual air-fuel ratio and a predetermined target air-fuel ratio, it is characterized by fluctuating the 
)rementioned target air-fuel ratio in the amount of change which suited the operational status of an engine. 
)05] 

mbodiments of the Invention] Hereafter, with reference to one example shown in the accompanying drawing, the 
stalt of operation of the engine control system concerning this invention is explained. Drawing . 1 is the schematic 
igram showing the relation between an engine 1 and the control unit 10 which can perform the engine control system 
nceming this invention. An engine 1 introduces a gaseous mixture into the combustion chamber of a cylinder 5 
ough the air cleaner 3 and fuel injection equipment 4 which were formed in the inlet pipe 2, is a four stroke cycle 
gine which exhausts the exhaust gas after combustion in the atmosphere through an exhaust pipe 6, and is omitted in 
s view about other composition members, such as an inhalation-of-air bulb and an exhaust air bulb. In addition, the 
^n 7 shows the crank case among drawi ng 1 , and the sign 8 shows the throttle valve respectively. The three way 
mponent catalyst 9 is formed in the lower stream of a river of the aforementioned exhaust pipe 6. By repeating 
idization and reduction by turns, this three way component catalyst 9 reacts with components in the exhaust gas from 
engine 1, such as HC, CO, and NOx, and purifies these components. To activate the purification reaction of the 
jrementioned three way component catalyst 9, a control unit 10 operates the fuel oil consumption fi-om a fiiel injection 
uipment 4, and controls the value of the air-fuel ratio in exhaust gas. The infomiation alpha about the throttle opening 
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ained from the throttle opening detection means 12 prepared in the throttle valve 8 as this control xmit 10 is shown in 
wing 1 The information r about the crank angle obtained from the crank angle detection means 13 prepared in the 
nk case 7 The information tw about the inlet-pipe wall temperature obtained from the inlet-pipe wall-temperature 
ection means 14 prepared in the inlet pipe 2 is inputted. While determining and outputting the control input Mf 
mely, ftiel oil consimiption) of the ftiel injection equipment 4 formed in the inlet pipe 2 based on these input The 
brmation E about the actual air-fiiel ratio obtained from the oxygen sensor 15 prepared in the exhaust pipe 6 is 
•utted if needed, and it is constituted so that the amendment and study based on this information may be performed 
i always optimal control can be performed. 

>06] Drawing 2 is the outline block diagram showing the composition of a control unit 10. A control unit 10 is 
ripped with the model-based-control section 20, the target air-ftiel ratio calculation section 30, the engine-speed 
oration part 40, a transducer 50, and the feedback control section 60, and usually operates the gap between the control 
tdes or the engine models of the model-based-control section 20, and the actual engines 1 which operate the fuel oil 
isumption from a ftiel injection equipment 4, and control the value of the air-fiiel ratio in exhaust gas to activate the 
ification reaction of a three way component catalyst 9 in which the mode in amendment feedback amendment mode, 
e model-based-control section 20 inputs the target air-fiiel ratio Ep computed in engine-speed n computed by the 
5ine-speed operation part 40 and the throttle opening alpha, the inlet-pipe wall temperature T, and the target air-fiiel 
io calculation section 30, determines the amount Mfii of basic operation of a fiiel injection equipment based on these 
brmation, it is a transducer 50, and changes the aforementioned amoxmt Mfh of basic operation into the fuel-injection 
:le of an engine 1, and outputs it from a control unit 10 as a control input Mf The target air-fiiel ratio calculation 
:tion 30 inputs engine-speed n, the throttle opening alpha, and crank angle r, determines the target air-fiiel ratio Ep 
;ed on these infomiation, and outputs it to the model-based-control section 20. The feedback control section 60 inputs 
brmation E and the target air-fiiel ratio Ep about an actual air-fiiel ratio, determines the feedback amendment signal 
a based on these comparison results, outputs it to the model-based-control section 20, and only when it is an 
icndment thing and the error in the model-based-control section 20 is put into a control unit 10 by feedback 
lendment mode, it fimctions. 

)07] (model-based-control section) With reference to drawing 3 - drawing 5 , the composition of the model-based- 
itrol section 20 is explained hereafter. Drawing 3 is the outline block diagram showing the composition of the model- 
jed-control section 20 in drawing 2 . The model-based-control section 20 is equipped with the presumed air-fiiel ratio 
eration part 23 which computes the presumed air-fiiel ratio Ev based on the presumed air content Av and the 
jsumed fiiel quantity Fv which are outputted from the order model 21 of an air system which modeled the behavior of 
; air in an inlet pipe 2, the order model 22 of a fiiel system which modeled the behavior of the fiiel injected from a ftiel 
ection equipment 4, and each order models 21 and 22. Moreover, the model-based-control section 20 is equipped 
th the feedback loop which feeds back the presumed air-ftiel ratio Ev outputted from the presumed air- fuel ratio 
eration part 23 to the amount operation part 24 of basic operation. The aforementioned amoimt operation part 24 of 
sic operation computes the amoxmt Mfii (basic fiiel oil consumption) of basic operation to the fiiel injection equipment 
)f an engine 1 by inputting the presimied air-fiiel ratio Ev outputted from the presximed air-fiiel ratio operation part 23, 
d the target air-fiiel ratio Ep outputted from the target air-fiiel ratio calculation section 30. This amount Mfii of basic 
eration is inputted also into the order model 22 of a fiiel system while it is outputted from tiie model-based-control 
:tion 20, and the order model 22 of a fiiel system calculates the presumed fiiel quantity Fv based on the 
)rementioned amount Mfii of basic operation. As described above, the reverse model of the engine which feeds back 
5 presumed air-fiiel ratio Ev outputted from the order model of the aforementioned engine 1 using the feedback loop 
rich constitutes the order model of an engine 1 by the order model 21 of an air system, the order model 22 of a fijel 
stem, and the presumed air-fiiel ratio operation part 23, and contains the aforementioned order model 22 of a fuel 
stem, the presumed air-fiiel ratio operation part 23, and the amount operation part 24 of basic operation, and outputs 
J amount Mfii of basic operation consists of the 

DOS] (the order model of a fuel system) Drawingj4 is the outline block diagram showing the composition of the 
)rementioned order model 22 of a fiiel system. This order model 22 of a fiiel system models the behavior of the fiiel 
ected from the fiiel injection equipment 4 as mentioned above. This order model 22 of a fiiel system is equipped with 
n-adhering fiiel operation part 22a, adhesion fuel operation part 22b, the first-ordet-lag sections 22c and 22d, fiiel 
posit-efficiency presumption section 22e, and 22f of evaporation time constant presumption sections, and presumes 
5 fiiel quantity which actually enters in a cylinder 8 from the amount Mfii (basic fiiel oil consumption) of basic 
eration inputted from the aforementioned amount operation part 24 of basic operation. The aforementioned fiiel 
posit-efficiency presumption section 22e models the fuel deposit efficiency x using the fiizzy neural network which 
ide the relation between engine-speed n, and the throttle opening alpha and the fiiel deposit efficiency x learn 
forehand, a neural network, or CMAC, inputs engine-speed n and the throttle opening alpha, and presumes the rate x 
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mceforth, fuel deposit efficiency x) at which the fuel injected from the fuel injection equipment 4 adheres to the wall 
rface of inlet-pipe 2 grade based on these information. In addition, although not illustrated, if needed, this fuel 
posit-efficiency presumption section 22e inputs the teacher data based on the comparison result of the actual air-fuel 

10 E and the target air-fuel ratio Ep, when the operational status of an engine is in a transient, and it may be 
nstituted so that the error of the order model of a fuel system which aging etc. produces owing to can be amended and 
imed. The 22f of the aforementioned evaporation time constant presumption sections Moreover, engine-speed n, 
ottle opening alpha And the fazzy neural network which made tiie relation between the inlet-pipe wall temperature Te 
: engine water temperature) and the evaporation time constant tau leam beforehand. The evaporation time constant tau 
modeled using a neural network or CMAC. Engine-speed n, the throttle opening alpha, and the inlet-pipe walll 
nperature Te (or engine water temperature) are inputted, and the time constant tau (henceforth, evaporation time 
nstant tau) in which the fuel adhering to the wall surface evaporates is presumed based on these information. In 
dition, like the aforementioned fuel deposit-efficiency presumption section 22e, although no less than 22f of this 
aporation time constant presumption section is not illustrating, if needed, when the operational status of an engine is 

a transient, the teacher data based on the comparison result of the actual air-fuel ratio E and the target air-fuel ratio Ep 
5 inputted, and it may be constituted so that the error of the order model of a fuel system which aging etc. produces 
ring to can be amended and learned. About above-mentioned fuel deposit-efficiency presumption section 22e and 22 
ove-mentionedf of evaporation time constant presumption sections, it is indicated in detail by Japanese Patent 
)plication No. No. 271 1 88 [ eight to ] for which the appUcant for this patent appUed on October 14, Heisei 8. Non- 
hering fuel operation part 22a computes the fuel quantity which goes into the combustion chamber of the direct 
linder 5 from the fuel injection equipment 4 in the amount Mfh (namely, basic fuel oil consumption) of basic 
eration inputted firom the amount operation part 24 of basic operation based on the fuel deposit efficiency x obtained 
>m aforementioned fuel deposit-efficiency presumption section 22e. Once adhesion fuel operation part 22b adheres to 
vail sxirface in the amount Mfii (basic fuel oil consvmaption) of basic operation inputted ifrom the amoxmt operation 
rt 24 of basic operation based on the fuel deposit efficiency x obtained from aforementioned fuel deposit-efficiency 
^sumption section 22e, it computes the fuel quantity which enters in a cylinder 5. The fuel quantity obtained firom 
)rementioned non-adhering fuel operation part 22a and adhesion fuel operation part 22b is the first-order-lag sections 
c and 22d respectively, after approximating in a first order lag based on the evaporation time constants taul and tau2 
tained fi-om 22f of evaporation time constant operation part, is added and is outputted from the order model 22 of a 
si system as presumed fuel quantity Fv. In addition, when it usually models the behavior of the fuel injected from the 
d injection equipment 4 in an engine 1 , a dead time until injection fuel enters in a cylinder 5 fi'om a fuel injection 
uipment 4 is taken into consideration. Although it is necessary in drawing 4 to prepare 22g of phase lag sections for 
ad times which delay a phase by the dead time as a dashed line shows In the order model 22 of a fuel system in this 
ample, the need of preparing 22g of phase lag sections for dead times by advancing the phase of the order model of a 
si system by the aforementioned dead time is abolished. Thereby, since the order model 22 of a fuel system becomes a 
nple first order lag, when performing feedback control using the output of the order model 22 of a fuel system, it 
comes possible to enlarge feedback gain and the exact reverse model with which the proper amoimt of basic operation 
obtedned by the transient is constituted. 

309] (the order model of an air system) Drawing 5 is the outline block diagram showing the composition of the 
Drementioned order model 21 of an air system. This order model 21 of an air system is equipped with phase-lead-lag- 
twork section 21 for throttle opening a, air-content operation part 21b, pressure transducer 21c, 2 Id of depression-at- 
gine-manifold operation part, volximetric-efficiency presumption section 21e, and 21f of phase-lead-lag-network 
;:tions for engine speeds. 

310] (Gentlemen phase lead sections 21a and 2 If) Aforementioned phase-lead-lag-network section 21 for throttle 
ening a and 21f of phase-lead-lag-network sections for engine speeds advance the phase of the throttle opening alpha 
3utted by the removed dead time (namely, time after injection fuel is injected fi-om a fuel injection equipment 4, until 
enters in a cylinder 5), and engine-speed n in the aforementioned order model 22 of a fiiel system. Specifically, the 
jntlemen phase lead sections 21a and 2 If are respectively equipped with the neural network which learned beforehand 
3 change pattern of the engine speed to time, or throttle opening, and advance a phase by this neural network by 
Iculating the future value of an engine speed or tiirottle opening based on two or more past engine speeds or throttle 
ening in time. Thus, in the order model 21 of an air system, by advancing the phase of throttle opening and an engine 
eed by the dead time, the phase of both the order model 22 of a fuel system and the order model 21 of an air system 

11 be advanced by the dead time, the phase shift of the presumed fuel quantity Fv and the presumed air content Av by 
ving removed the dead time with the order model 22 of a fuel system is lost, and it becomes possible to presume a 
oper presumed air-fuel ratio by the presumed air- fuel ratio operation part 23 Moreover, like the engine of a cylinder- 
jection-of-fuel formiila, althougji it is so small that that in which a dead time until injection fiiel enters in a cylinder 
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m a fuel injection equipment does not exist, and the aforementioned dead time can be disregarded, since it is not 
jessary in a case to prepare the phase lag section for dead times from the start when the behavior of injection fuel is 
deled, it is not necessary to, also form the Gentlemen phase lead sections 21a and 21 f in the order model 21 of an air 
tern for example. In addition, how to advance a Gentlemen phase is not restricted to the method of using a neural 
work, but is good by arbitrary methods, for example, may use the least square method etc. 
♦1 1] 21d of modelings by operation part 21b of an air content Av and depression at engine manifold Pman, the 

Irodynamic formula f 1), and (2) is performed. 
Av (a. Pman) 

4 /RTamb 

IfiH Pmam Pn>am ^^^^^ Av (a. Pmam ) > > (2) 

e - Ma - an inhalation air content and Ct - the number of flowmeters in a throttle, and D - the diameter of a 
ottle, and Pamb - atmospheric pressure and k ~ the specific heat of air, and Tamb — large atmospheric temperature 
i R — a gas constant and Mao — amendment — coimting to which inlet-pipe temperature and V depend on inlet-pipe 
ume, and coimting and Tman depend for beta 1 on throttle opening, and beta 2 are coimting depending on the 
«sure-of-induction-pipe force Moreover, about volumetric efficiency eta, modeling by the fuzzy neural networks (or 
eural network, CMAC, etc.) where modeling with a formula made the relation between engine speed signal n and the 
ottle opening alpha, and volumetric efficiency eta, as for eye a difficult hatchet and volumetric-efficiency 
jsumption section 21e, leam beforehand is performed. In addition, when the output from volumetric-efficiency 
sumption section 21e has a control unit 10 in feedback amendment mode, it is amended by the feedback amendment 
nal FBa from the aforementioned feedback control section 30, and volumetric-efficiency presumption section 21e is 
istituted possible [ study ] by using volumetric efficiency eta after amendment as teacher data. 
)12] (target air-fiiel ratio calculation section 30) Drawing 6 is the outline block diagram showing the composition of 
: target air-fuel ratio calculation section 30. The target air-fuel ratio calculation section 30 is equipped with the 
ount calculation section 31 of basic change, the change limit section 32, and the wave creation section 33. 
)13] (the amount calculation section of basic change) The aforementioned amount calculation section 31 of basic 
mge It consists of the neural network (refer to drawing 7 ) which made the relation between the target period Tp for 
king it change in the range which makes theoretical air fuel ratio (14.7) central value for engine-speed n, and the 
ottle opening alpha and a target air-fuel ratio, and does not affect the operating characteristic of an engine, and a 
get amplitude Ap leam beforehand. Engine-speed n and the throttle opening alpha are inputted, and it outputs in those 
iditions in quest of the period and amplitude of the range which do not affect the operating characteristic of an 
gine. 

)14] The change limit section 31 Change allowed value determination section 31a, (change limit section) It consists 
rotation change detecting-element 31b, comparator 31c, and 3 Id of correction value calculation sections. The degree 
influence which the amount of change of the target air-fuel ratio Ep actually outputted from the target air-fuel ratio 
culation section 30 (Vibration Tp and amplitude Ap) exerts on an operator's feeling The amplitude Ap and period Tp 
; amended so that it may judge based on torque change which is the factor which is easy to affect an operator's 
ding, i.e., rotation change of an engine, and a feeling with the target air-fuel ratio Ep unpleasant to an operator 
ually outputted may not be given. Below, concrete processing of each part of the change limit section 31 is explained, 
shown in drawin g 8 , rotation change detecting-element 31b consists of an angular- velocity detecting element, an 
gular-acceleration detecting element, the angular-acceleration averaging section, and the deflection accumulation 
Ttion, and is an angular-acceleration detecting element. The predetermined crank angle signal r of two points in case 
; engine 1 obtained from the crank angle detection means 13 is in an expansion stroke is inputted as feedback 
brmation. Based on this crank angle signal r, the angular velocity v between the crank angles of the two 
)rementioned points is calculated for every cycle, and angular acceleration (acc) is fiuther calculated by the angular- 
:eleration detecting element from the angular velocity between the crank angles of the two aforementioned points (vl 
d v2). Whenever it repeats the operation of this angular acceleration, for every cycle, the average (acc_ave) of angular 
^deration is calculated, the absolute value of the difference of the angular acceleration (acc) at that time and the 
gular-acceleration average (acc_ave) is made into an angular-acceleration variation (fl) in the angular-acceleration 
eraging section, and it accumulates one after another in the deflection accumulation section by making the angular- 
^eleration variation (fl) concerned into a combustion aggravation index (pnt). And the combustion aggravation index 
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It) which repeated the above-mentioned processing by 100 cycles, and obtained it is outputted as rotation change. On 
; other hand, change allowed value determination section 31a is memorized in the form of a map, a formula, etc. 
forehand in quest of the allowed value (lim) of rotation change which does not give an operator sn unpleasant feeling 
[responding to the engine speed and throttle opening of an engine 1 by experiment etc., inputs engine speed signal n 
d the throttle opening signal alpha, and outputs the allowed value (lim) of the rotation change at that time. In 
tnparator 31c, an actual rotation change (pnt) obtained from aforementioned rotation change detecting-element 31b is 
tnpared with the change allowed value (lim) obtained from change allowed value determination section 31a, and the 
mparison result is outputted to 3 Id of correction value calculation sections. When an actual rotation change (pnt) is 
ger than a change allowed value (lim), 3 Id of correction value operation part The present period Tp and present 
iplitude Ap of the target air-fiiel ratio Ep So that it may judge that it is what gives an operator an impleasant feeling 
d a period Tp and an amplitude Ap may enter within the limits of the change allowed value (lim) at that time The 
Jtrictive amendment signal La is determined and outputted. when an actual target rotation change (pnt) is smaller than 
change allowed value (lim) The present period Tp and present amplitude Ap of the target air-ftiel ratio Ep judge that it 
not what affects an operator's feeling, and make the aforementioned amendment signal La zero. Drawing 9 is a flow 
art which shows a series of above-mentioned processings of the change limit section 31. 

315] (wave creation section) The wave creation section 33 is outputted in quest of the target air-fiiel ratio Ep which 
s the wave changed considering central value as theoretical air fUel ratio (14.7) based on the period and amplitude 
:er amendment adding the amendment signal La outputted to the period Tp outputted from the amount calculation 
nion 3 1 of basic change, and an amplitude Ap from the change limit section 32. 

316] (study of the amount calculation section of basic change) In addition, the neural network which constitutes the 
)rementioned amount calculation section 31 of basic change leams by making it correspond to the engine speed and 
•ottle opening at that time by using as teacher data the period and amplitude after amendment adding the amendment 
pial La outputted from the change limit section 32. Thereby, in the control after study, the amount calculation section 

of basic change follows aging of the occasional engine etc., and is improved, and it comes to output the period Tp 
d amplitude Ap which can activate a three way component catalyst most in the range which an operator does not have 

in an unpleasant feeling. Thus, rotation change which is the factor which is easy to affect an operator's feeling is fed 
ck. By controlling the amplitude Ap and period Tp of change of a target air-fuel ratio, adding amendment so that this 
.ation change may fall within the range of an allowed value It becomes possible to fluctuate a target air-fuel ratio in 
5 range which does not give an operator an impleasant feeling to the maximxim extent, it can respond now also to 
ing by the thing [ sometimes coming out and activating the maximum ] of an engine operation state becoming 
ssible about a three way component catalyst, and learning the amount of change after amendment as teacher data 
317] (feedback control section 60) Next, flie feedback amendment mode using the feedback control section 60 is 
plained. The above-mentioned control unit 10 changes from the usual control to feedback amendinent mode, when the 
erational status of an engine changes more than predetermined (for example, when flirottle opening changes above 
sdetermined rate of change), as shown in drawing 10 (a). When it judges whether this feedback amendment mode has 
;ap between the order model of the engine in the model-based-control section 20, and an actual engine and there is a 
p, it is the mode which amends the aforementioned order model, and as shown in drawing 1 1 in the meantime, the 
ive of each outputs Ep, Mfti, and FBa of the target air-fiiel ratio calculation section 30, the model-based-control 
;:tion, and the feedback control section 60 is usually changed with the time of control. If the target air-fiiel ratio 
Iculation section 30 goes into feedback amendment mode, it will stop fluctuating the target air-fuel ratio Ep, and will 
tput constant value (14.7), i.e., theoretical air fiiel ratio, to the model-based-control section 20 and the feedback 
ntrol section 60. Thereby, the model-based-control section 20 comes to output the amount Mfii of basic operation 
sed on said desired value Ep which is not changed. The feedback control section 60 feeds back the actual air-fiiel ratio 
the engine 1 controlled considering theoretical air fiiel ratio as desired value Ep using the oxygen sensor 15 in which 
^vas prepared by the exhaust pipe 6, The information E referred to as whether to be whether the actual air-fiiel ratio 
tained from this oxygen sensor 1 5 is rich, and RIN As compared with the target air-fiiel ratio Ep inputted from the 
•get air-fiiel ratio calculation section 30, the information E acquired from an oxygen sensor 15 based on this 
mparison result in being rich When the information E which determines the amendment amendment signal FBa, 
tputs the order model of the model-based-control section 20 so that fuel oil consumption may decrease, and is 
quired from an oxygen sensor 15 is RIN The amendment amendment signal FBa is determined and the order model of 
5 model-based-control section 20 is outputted so that fiiel oil consumption may increase (refer to drawing 2 ). 
lecifically, the amendment signal FBa outputted from the aforementioned feedback control section 60 is inputted into 
3 order model 21 of an air system, as it is an amendment thing and the volximetric efficiency eta of the order model 21 
an air system in the model-based-control section 20 is shown in drawing 3 , and as shown in drawing 5 , it is added to 

output as correction value from volumetric-efficiency presumption section 21e. Moreover, in the aforementioned 
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dback control section 60, when the output from an oxygen sensor 1 5 is RIN when the output from an oxygen sensor 
is rich so that fuel oil consumption may not change in step into feedback amendment mode, and ftiel oil consumption 
y be reduced gradually and, it is determined that the amendment signal FBa will increase fuel oil consumption 
dually. Although a rapid torque change had arisen during feedback control since fuel oil consximption was changed 
5tep according to the output of an oxygen sensor as shown in drawing 12 (a) when feedback control was 
iventionally performed using an oxygen sensor, the torque change in feedback amendment mode can be suppressed 
determining the amendment signal FBa that fiiel oil consumption will not change in step like this example in the 
dback control section 60 (refer to drawing 12 (b)). This feedback amendment mode is performed until the gap 
ween the order model of the engine in the model-based-control section 20 and the actual engine 1 is lost (i.e., as the 
put of the model-based-control section 20 and the outputs Mfh and FBa of the feedback control section 60 show 
twing 1 1 until it begins to vibrate periodically that it is rich to RIN on both sides of theoretical air fuel ratio). 
)reover, the order model 21 of an air system repeats study by using as teacher data volumetric efficiency obtained in 
5 feedback amendment mode, and, thereby, after [ of the gap between the order model of an engine and an actual 
gine ] study is lost. Although it was carried out by crossing the whole region while the operational status of an engine 
fills predetermined conditions as shown in drawing 10 (b) when feedback control was conventionally performed 
ng an oxygen sensor 15 By controlling to carry out until the gap between the order model of an engine and an actual 
jine is lost, after the operational status of an engine changes like this example The time in feedback amendment mode 
1 be shortened from the time of the conventional feedback control. It becomes possible by being able to suppress 
mge of the torque by the feedback control using the oxygen sensor to the minimum, and shortening time in feedback 
endment mode to secure the time which can be changed according to a three way component catalyst in an air-fuel 
io for a long time. 

)18] (The example effect) Since according to the example explained above the degree of influence given to an 
orator's feeling was judged using rotation change and the amoimt of change of a target air-fuel ratio is restricted based 
the judgment result It does not have bad influence on an operator's feeling by fluctuating a target air-fuel ratio, by 
s Since empty mpg can be fluctuated now within limits which do not have bad influence on an operator's feeling to 
) maximum extent, the thing [ that you sometimes come out and make it activated most ] also becomes possible about 
[iree way component catalyst. Moreover, in the above-mentioned example, since the air- fuel ratio is fluctuated with a 
jdetermined period and a predetermined amplitude, change of an air-fuel ratio does not produce a rapid torque change 
duding step-change. Furthermore, according to this example, since the amount Mfii of basic operation is calculated in 
J model-based-control section 20 using the model of an engine, it becomes possible to fluctuate the amoxmt Mfh of 
5ic operation smoothly along with the target air-fuel ratio Ep, and the effect that precision of control is highly made 
tnpared with the case where the amount of basic operation is calculated using a map etc. is done so. 
)19] (in addition to this) Although change of desired value has judged the degree of influence given to an operator's 
;ling in this example explained above based on rotation change of an engine The factor forjudging the 
)rementioned degree of influence, without being limited to this example If it is the factor which can judge an 
erator's feeling, are good at arbitrary factors. Into the portion in contact with operators, such as an accelerator in the 
uipment of operators, such as a helmet and a globe, or vehicles, for example, an operator's own temperature, The 
isor which detects physiology states, such as a sweating state and a pulse, may be formed, it may constitute so that a 
ect operator's feeling may be judged from an operator's physiology condition, or you may constitute so that an 
erator's feeling may be judged from vehicles other than rotation change, or the operating state of an engine, 
hough the example which controls the air-fuel ratio of the four stroke cycle engine 1 by which the fuel injection 
uipment 4 was formed in the inlet pipe 2 by this example is explained, the form of the engine which should be 
QtroUed can be applied to the engine of various form, such as a two-cycle engine and an engine of a cylinder- 
ection-of-fuel formula, for example, without being limited to this example. Moreover, although controlled by the 
riod and amplitude which are in the tolerance of the degree of influence given to the operating characteristic of an 
gine, and an operator's feeling, and can activate a three way component catalyst most at this example to fluctuate an 
-fuel ratio, you may fluctuate the purpose which fluctuates an air- fuel ratio for the purpose of other purposes, for 
ample, the improvement in mpg etc., without being limited to this example. Therefore, at this example, although the 
-fuel ratio is fluctuated bordering on theoretical air fuel ratio, it may change in the range which is near the RIN 
litation about an air-fuel ratio when the basic conditions of change of an air-fuel ratio can also be changed according 
the purpose when the purposes differ, for example, making it change for the purpose of the improvement in mpg, and 
es not affect operation of an engine. 
320] 

ffect of the Invention] According to the engine control system concerning this invention explained above, the order 
)del of the engine about an air-fuel ratio is constituted using a control system. While constituting the reverse model of 
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; engine which feeds back the virtual air-fuel ratio obtained with the aforementioned order model, and computes the 
itrol input of the operational parameter about the air-fuel ratio of an engine based on this virtual air-fuel ratio and a 
xietermined target air-fuel ratio Since the aforementioned target air- fuel ratio is fluctuated in the amount of change 
dch suited the operational status of an engine, it becomes possible to fluctuate the control input of an operational 
rameter correctly in accordance with desired value, and the effect that high control of precision can be performed 
)re is done so. 
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